In our last number. we reviewed the arguments in favour of a special force in the capillary circulation. We shall now consider those which are opposed to the doctrine. (See No. 30 of this Review, p. 373.) 1. This argument has been included in the previous sections. The various objections which can be urged against each statement have been already considered.
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" If the same instrument be adapted to the pulmonary artery, it will be found that a pressure of from one and a half to two inches of mercury will suffice to drive beat bullock's blood through the capillaries of that organ, so that it may flow m a free stream from the left auricle or pulmonary veins."* It is added, in a note: " In performing these experiments, it is necessary that the bullock's blood be previously strained through a thick cloth, in order to remove any small coagula that may be present."
It is assumed in these experiments, that the force employed was certainly not greater than that naturally exercised by the ventricle. There must be considerable difficulty in estimating the force exercised by the heart. Moreover, blood forced through the vessels of a dead animal by the continuous pressure of a syringe, is not a very exact representation of the forces employed in the circulation of the living animal, or of the pulsation of the heart. The two forces cannot be accurately compared.
The natural conditions of the circulation are thus far too imperfectly represented. Again, we often see the circulation carried on with considerable vigour, when we know that the action of the heart must be far weaker than natural; for example, in cases of fatty degeneration, &c.
(see p. 87); so that, unless we admit that so long as the circulation continues, the force of the heart's action is alone sufficient for the task, the difficulty is not overcome. Mr. Erichsen admits that " these experiments are not conclusive evidence against the existence of any motor power in the circulation besides the heart."t But it may be readily granted, that in health the power of the heart is alone sufficient to circulate the blood in the higher animals, without compromising the question. Does it follow, that because the heart alone could circulate the blood, that therefore it does act without assistance? This we know to be an error; for it is generally admitted that other forces exist?as the pressure of muscles upon the veins, the respiratory movements, &c. Now, as the existence of these accessory forces is not denied, it is clear that if other facts and arguments indicate the presence of a power at the capillaries, supplemental to the heart's action in assisting the circulation, it will not be opposed by the artery between the fingers, to prevent the arterial blood from reaching the member; the jet of blood will not stop on this account, it will continue some instants; but it will become less and less, and the flowing will at last stop, though the whole length of the vein is full. If the artery be examined during the production of these phenomena, it will be seen to contract by degrees, and will become completely empty. The blood of the vein then stops; and at this period of the experiment, if you cease to compress the artery, the blood injected by the heart will enter, and, as soon as it has arrived at the last divisions, will begin to flow again at the opening of the vein, and by little and little the jet will be established as before."* Now so far as this experiment goes, it certainly proves the very reverse of what is usually ascribed to it. It is to determine whether the blood is assisted in its passage through the capillaries by any local force. It is stated, that if the artery be pressed so as to remove the influence of the heart, "the jet of venous blood will not stop on this account, it will continue some instants." Here, then, we see that the blood still flows in the vein, not only when the influence of the heart is removed, but also when the venous circulation is deprived of any assistance it might derive from the inspiratory acts. If we assume for the moment the existence of a local force moving the blood through the capillaries, we should expect to witness the very phenomena observed in the experiment. The escape of blood from the vein becomes less and less, until the flow at last ceases, the whole length of the vein remaining full of blood, while the artery is found completely empty. The circulation continues through the capillaries so long as these vessels are supplied with blood.
In other experiments we have a repetition of the same phenomena. It is quite clear that in the higher animals the heart is not only the grand agent in the circulation of the blood, but that no force, nor even the aggregate of all the supplemental forces, is sufficient to maintain the circulation through its entire course independent of the heart's action.
Yet, while it is admitted that the injection of blood into the capillary Vessels of every part of the system is due to the action of the heart, it is contended, that in these vessels it falls within the influence of a force whose operation is not only capable of modifying the distribution, but also of assisting the progressive motion of the blood.
There appears to be no valid argument against this doctrine. Its truth is not impugned by any fact which has been hitherto established. The evidence by which it is supported, it must be remembered, is founded upon various facts, and ought to be weighed as a whole. Magendie's experiment (p.114), the facts are referred to?that the pressure of the blood in the veins varies with the force of the heart's action? and " That the impulses of the heart are visibly continued on through the small arteries and capillaries, and even into the veins in some states of the circulation. This phenomenon is most apparent at the time when the action oi the heart is weak; and in such states of the circulation this remittent flow of the blood may be converted into a merely oscillatory movement, without any regular progression, hy the gradual increase of the pressure applied to the artery which supplies the blood to the capillary vessels under observation ; a fact which shows distinctly on the one hand that the force of the heart is continued on through the capillaries: and on the other, that when a resistance is opposed to the progress of the action ?f the heart through the arteries, no other force then operates sufficient to causc a continued and progressive motion of the blood. [July, would be opposed. This fact is clear from the oscillatory motions observed.
It is not proved, even in this case, that no force is operating to move the blood onward, but it is merely shown that it is insufficient to overcome the resistance.* 2. The extent of the heart's influence has been illustrated by a reference to the systemic circulation in fishes. In these animals, the capillaries of the gills intervene between the heart and the systemic aorta. So it is argued that the heart's action is here sufficient to circulate the blood through two distinct systems of capillaries. But this is the question.
Is it so? Indeed, the circulation in fishes has been referred to as an example where the force of the heart's action alone is manifestly incompetent to circulate the blood through its entire course.
Various attempts have been made to explain the nature of the force thus acting upon the blood in the capillaries. Some ations, is supposed to exist at the capillary vessels, not resident in, but operating through, their walls; which is " exercised, not by the capillaries, but by that relation, whatever be its nature, which exists between every tissue and the blood, and by which the condition of the tissue determines the quantity of blood to be supplied to it, as in the rudimental state the condition of each organ or tissue determines the first formation and supply of blood to it."* In short, which is dependent on those changes to which the blood is subjected as it flows through the capillaries.
From the foregoing considerations are we entitled to conclude:
1. That during the passage of the blood through the capillaries, it is subjected to an influence which affects its circulation1? 22 Reviews.
[July, the application of some local irritant to be accounted for? Can it be imagined that the application of a stimulus causes a relaxation of the coats of the vessels, and thus allows an increased quantity of blood to pass into them 1 Can this account for the increased rapidity of its flow also1?* Besides, this supposition is clearly opposed to analogy. How could such a result be thus produced1? Is it not the effect of a stimulus to augment for a time the functional energies of the tissues to which it is applied?to increase the demand for blood?so that a greater flow and a more rapid current is determined to the part, as a consequence of this exaltation of the affinities naturally existing between the blood and the tissues 1 "This would give us a clue to explain the two kinds of congestion long recognised by practical men, the passive and the active forms. The former is owing simply to a relaxed, flaccid state of the parietes of the bloodvessels, which permits them to receive a greater quantity of blood from the heart, and to a minus state of the capillary force?the other to a plus condition of that force?in virtue of which the tissue attracts a greater quantity of blood."f Upon this view, the question may be asked?How far is it consistent with sound principles of pathology to treat local congestion, the result of the application of some irritant, by general depletion'? We should expect, and experience confirms the belief, until the effects of the stimulus have ceased, to produce less effect upon the contents of the congested vessels, than upon the circulation in healthy parts, by diminishing the amount of blood in the system, and the force of the heart's action, by general depletion. While 
